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1. SCOPE:

1.1 Form:

This specification covers an aluminum alloy in the form of die forgings and hand forgings

procured

to metric (SI) units.

1.1.1 AMS 4131 is the inch/pound version of this MAM.

1.2 Applica

These foprgings have been used typically for parts requiring a combination of gog

ion:

d strength and

resistange to stress-corrosion cracking, but usage is not limited %o “such applicat|ons.

2. APPLICABLE DOCUMENTS:

The follow
issue of S

in effect on the date of the purchase order.
2.1 SAE Publications:
Available¢ from SAE, 400 Commonwealth’ Drive, Warrendale, PA 15096-0001.

MAM 2355 Quality Assurance Sampling and Testing, Aluminum Alloys and Mg

AMS 2808 ldentification,\Forgings

2.2 ASTM Publications:

Availabl

ing publications form a part of this specification to the extent specified herein. The latest
AE publications shall apply. The applicable_issue of other publications shall be the issue

Wrought Products; Except Forging Stock, and Rolled, Forged, or R
Rings, Metric_(SI)* Units

b fronT ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2

\gnesium Alloys,

lash Welded

059.

ASTM B~594—Uitrasonic inspection of Atuminum-Attoy-Wrought Products for Aerospace

ASTM B
ASTM E

Applications
660  Packaging/Packing of Aluminum and Magnesium Products
1417 Liquid Penetrant Examination
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2.3 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia, PA 19111-5094.

MIL-H-6088 Heat Treatment of Aluminum Alloys

MIL-STD-866trspectiom, tiquidPenetrant
3. TECHNICAL | REQUIREMENTS:
3.1 Composition:
Shall confoym to the percentages by weight shown in Table 1, determined in accorgance with
MAM 2355
TABLE 1 - Composition
Element min max
Zinc ol 6.1
Magnesium 2.1 2.9
Copper 1.2 2.0
Chromium 0.18 0.28
Iron - 0.50
Silicon 0.40
Manganese 0.30
Titanium 0.20
Othier-impurities, each 0.05
Other Impurities, total - 0.15
Aluminum remainder
3.2 Condition:

Solution heat treated and aged in accordance with MIL-H-6088 to the T74 temper.
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3.3 Properti

es:

Forgings shall conform to the following requirements, determined in accordance with MAM 2355:

3.3.1 Tensile
3.3.1.1 Die
3.3.1.1.1 Wit

thic
spq

Properties: Shall be as follows:

Forgings:

: , m nominal
kness at time of heat treatment or from prolongations on such forgings-With axis of
cimen in area of gage length varying not more than 15 degrees from parallel to forging

flow lines, shall have the properties shown in Table 2 provided the as-forgel thickness was

not

3.3.1.1.2 Acr
thic]
spe
forg
thic
or |
the

more than twice the heat treated thickness.

TABLE 2 - Minimum Tensile Properties

Nominal Thickness at Tensile  Yield Strength  Elongation

Time of Heat Treatment  Strength  at.0:2% Offset in 5D
Millimeters MPa MPa %
Up to 75, incl 525 455 6
Over 75 to 100, incl 505 435 6
Over 100 to 125, incl 485 420 6
Over 125 to 150, incl 470 400 6

kness was net'more than twice the heat treated thickness. If configurati

forgings.shall be based on testing as in 3.3.1.1.3.

TABLE 3 - Minimum Tensile Drnpnrfinc

pss Grain Flow: Specimens, machined from forgings 150 mm and under in nominal
kness at time of heatitreatment or from prolongations on such forgings with axis of
cimen in area of gage length varying not more than 15 degrees from pefpendicular to
ing flow lines, shall have the properties shown in Table 3 provided the as-forged

bn of the forging

prolongation cannot accommodate the transverse specimen described, acceptance of

Nominal Thickness at Tensile  Yield Strength  Elongation

Time of Heat Treatment  Strength  at 0.2% Offset in 5D
Millimeters MPa MPa %
Up to 75, incl 490 425 3
Over 75 to 100, incl 485 415 3
Over 100 to 125, incl 470 400 3
Over 125 to 150, incl 450 380 3
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3.3.1.1.2.1 Elongation requirements shall not apply to specimens having a gage length diameter less
than 6.35 mm or located in immediate proximity to an abrupt change in thickness or
located so that any part of the specimen gage length is located within 3 mm of the
trimmed flash line.

3.3.1.1.3 At Angle to Flow Lines: Specimens, machined from forgings 150 mm and under in nominal
thickness at time of heat treatment or from prolongations on such forgings with axis of
specimen in area of gage length varying more than 15 degrees from parallel and also more

than [[5 degrees from perpendicular to forging flow TiNes, shall have the propérties shown in
Tablg 3. Such test results shall be identified as neither longitudinal nor transyerse tensile
resuls.
3.3.1.2 Hand Korgings: Specimens, machined from forgings having an essentially squire or
rectangular cross section, shall have the properties shown in Table*4 provided that the
as-forged thickness does not exceed 150 mm.
TABLE 4 - Minimum Tensile Properties
Nomipal Thickness at Tensile  Yield Strength  Elongation
Time of Heat Treatment Specimen Strength  at 0.2% Offset in 5D
Millimeters Orientation MPa MPa %
Up to 50, incl Longitudinal 505 435 B
Long-Trans. 490 415 |
Over| 50 to 75, incl Longitugdinal 505 435 3
Long-Trans. 490 415 |
Short-Trans. 475 415 3
Over| 75 to 100, incl Longitudinal 490 420 3
Long-Trans. 485 400 |
Short-Trans. 470 395 3
Over|100 to 125, incl Longitudinal 470 395 /
Long-Trans. 460 385 a
Shor-Trans: 455 380 8
Over 125 to 150, incl Longitudinal 450 370 7
Long-Trans. 440 360 4
Short-Trans. 435 360 3

3.3.1.3 Special Purpose Forgings: Tensile property requirements for specimens cut from special
purpose forgings shall be as specified on the drawing or as agreed upon by purchaser and
vendor.
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3.3.2 Conductivity: Shall be as follows:

3321

forgings are acceptable.

3.3.2.2
(R)

the specified minimum by more than 82 MPa, forgings are acceptable.

3.3.2.3
(R)

If the
directi
given
requir
3.3.24 |Ifthe
reprog

3.3.3 Stress-(
stress-c
grain flg
longitud

3.3.4 Grainfl

general

3.4 Quality:

Forgings,
from fore

34.1 Allforgi
shall m¢

3411 DieF

135 K

If the conductivity is 23.3 MS/m or higher and tensile properties meet specified requirements,

If the conductivity is 22.0 to 23.1 MS/m, inclusive, if tensile properties meet specified
requirements, and if the tensile yield strength in the long-transverse direction does not exceed

conductivity is below 23.2 MS/m and the tensile yield strength in thelon
pn exceeds the specified minimum value by more than 82 MPa, theforg
additional aging heat treatment. If, after such treatment, forgings:meet
ements of 3.3.1 and 3.3.2.1 or 3.3.2.2, the forgings are acceptable.

conductivity is below 22.0 MS/m, the forgings are not acceptable and sh
essed regardless of tensile property level.

Corrosion Resistance: Specimens cut from forgings shall show no evide
prrosion cracking when stressed in the short-transverse direction (perpe

w) to 241 MPa for forgings 75 mm and under'in nominal thickness and t
inal (parallel to grain flow) yield strength<for forgings over 75 mm in nom

contour of the forgings showing/o evidence of re-entrant grain flow.

as received by purchaser, shall be uniform in quality and condition, sou

ngs shall be stibjected to ultrasonic inspection in accordance with ASTM
et the follawing ultrasonic classes:

prgings~12.5 to 100 mm, Inclusive, in Nominal Thickness and Weighing
0;-Class B.

gn materials and from imperfections detrimental to usage of the forging$

J-transverse
ings shall be
the

all be

nce of
ndicular to

D 50% of the
inal thickness.

pw of die forgings, except in areas which contain flash line end grain, shall follow the

hd, and free

D.

B 594 and

Not Over

3.4.1.2
270 k

g: Class A.

Hand Forgings 25 to 150 mm, Inclusive, in Nominal Thickness and Weighing Not Over

3.4.2 When specified, die forgings shall be etched to produce a surface suitable for visual

(R)

examination of the forging surfaces for defect indications, such as seams, laps, bursts, and

quench cracks. Surface imperfections which can be removed and which do not reappear on
re-etching and do not reduce required section thickness are acceptable.
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3.4.3 When specified, all forgings shall be subjected to fluorescent penetrant inspection in
accordance with ASTM E 1417 or MIL-STD-6866. Acceptance standards shall be as agreed
upon by purchaser and vendor.

(R)

4. QUALITY ASSURANCE PROVISIONS:

41

4.2

421

4.2.2

4.3

43.1

4.4

4.5

Responsibi

lity for Inspection:

The vendo
performang
confirmatof
requiremer

Classificati
Acceptan
inspectio
penetrant
performe

Periodic

Of forgings shall supply all samples for vendor's tests and shall be resp
e of all required tests. Purchaser reserves the right to sample and _toe_p4
y testing deemed necessary to ensure that the forgings conform to-spe
ts.

bn of Tests:

ce Tests: Composition (3.1), tensile properties (3.3<1), conductivity (3.3
N (3.4.1), and, when specified, surface visual examipation (3.4.2) and fl
inspection (3.4.3) are acceptance tests and, except for composition, sh
I on each inspection lot.

Tests: Stress-corrosion resistance (3.3.3):and grain flow of die forgings

periodic tests and shall be performed at a frequency selected by the vendor unles

testing is
Sampling 4
Shall be in

Ultrasoni
penetran

Reports:

The vendo

specified by purchaser.
ind Testing:
accordance with MAM 2355 and the following:

C inspection (3.4.1);yand, when specified, surface imperfections (3.4.2)
inspection (3.4.3): All forgings.

of thie product shall furnish with each shipment a report stating that the

conforms t
numerical

b the"chemical composition, tolerances, and ultrasonic testing and show,

onsible for the
erform any
rified

.2), ultrasonic
orescent
all be

(3.3.4) are
S frequency of

ind fluorescent

product
ng the

ither

acceptance test requirements. This report shall include the purchase order number, inspection

lot number

, MAM 4131A, size, and quantity.

Resampling and Retesting:

Shall be in

accordance with MAM 2355.
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